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(57) Abstract 

The spread-spectrum code synchronizing speed of a down control channel is improved. The spectra of a control channel information 
signal and each communication channel information signal are spread by using different first spread -spectrum codes having the repetitive 
periods of information symbol periods from each first spread-spectrum code (short code) generating section (11). Then only the spectrum of 
the control channel information signal is spread by using third spread-spectrum codes which are complex conjugation of a common long 
code (second spread-spectrum code) to be spread from a third spread -spectrum code (complex conjugate code of a long code mask section) 
generating section (12). Thereafter, the signals of all channels arc added at an adequate timing by an adder (13), the spectrum of the output of 
the adder (B) is spread by using second spread-spectrum codes from a second spread-spectrum code generating section (14). and the 
spread •spectrum signal is o inputted as a spread modulated signal. 
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iil^-S (Direct Sequence - Code Division Multiple Access : D S — C DM 

D S - C DMAiHI#5fcfi1f 9 z % Jtvmqir-* Is - h KJfcR 

ffi*fiS*#E£i-&*/U7:&*i::j3v>t\ D S - C D M A 
JSIifcSfc&fRl^l: (Frequency Division Multiple Access : F DMA) , PffrSJ 
^tt . (Time Division Multiple Access : T DM A) KJtR L T Jp 
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^7) f fflv^K^>o Go 1 d «-*H± 2 ttJKOM*?^ (Maximum Length 
Sequence) J: ^ » Be 3 *L * 8F T * >K BtS^It^Go I dfff lil* 

t£c> T . v a - h =J - KO»-frUli Gold flFfl-fiffiffc* (spreading 
ratio Processing Gain : P G) <1 CD & L f£ "C* § 4 V> 0 £ tf> 

C Hi22<o»tt, lUS, ft*5*<0»«u J&JfcK J: HUSK J:&Stt 

§{f#14**fl: D S — C DM A*S"CIi««Hi *c ft ilo 

fitt LTfEKt4fc«I), ffiljitf 1 MH z OffiiSKffifl* Lfc*-&KI** 1 
ai s «o»»SB-c*M«ffl ifti zkizx *) * fbmWlt 1 ^ s ^Ii^#t 
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XOR) II?&tMT*IS 0 -tf n I Fm$L$L<Ds<-X^> K^UjgiSftSE 
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«■§•*!£»-*-*« 1 t» ttff 1 l o4fc 
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£t*^j£ t, mis* i ff-^iittk^s-cffiiBt s ftfc f- * t i/fiuiem 2 



WO 97/33400 PCT/JP97/00657 

7 

af-** w*i»«tiuaa<-ff -t«5«sfliH27ttoiftumM*<-,* i as*?? 
as -r * t & h mi& s *i z z 1 * asm t -t z, . 



0 



•I » 

WO 97/33400 PCT/JP97/00657 

8 

ii*:*2i£»tf-»W«5fc**T-5IRK, t»E» 2 StflJtflF* t «f 1 



WO 97/33400 PCT/JP97/00657 

9 

*>km Lx'&hiitz&n&mm^-t „ m$# ion 1 n 
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I£*£iJJ Lfc* 2 + 2 IttkflF-S-t *a» 1 ffitkff-^k 

is* a 2 1 sa««7)j£9m, 5 - 7 , 10, 11, 2 own-f^a* 
wffi^fitsrsaigi) LS^:<otgrafiis-^#4 ? $ > ^*»<b, miess 1 
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al±3S». Tcl±f7^BHII) r % Lfc«IHS*ttafijv*T, fflM*><7 
U ;u H *6 * C k b h o 
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H 3 i4, e&*C7)-7 -y * h 7 4 Ji> 9 <D7V y ? £ ^ f 19 "C * * 0 
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H 6 (4, *%W<Dv >jfn- K«!»B3raJt8o-*J--f-ffi*-^i-Blr-*So 
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Ell 9(2. 11 9AtSll 9 B t (Dm&ZTF-fMT&Z.o 
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12 3li, H! 2 3 A h El 2 3 B t ^Hft^tHtiio 
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i2 512, EI2 5Ah@2 5 B t <D Sr Si" El "C * * o 

i2 5 AI2. $ii«*S2 O^ffifi^-^IWl^ffi^I^SI^ffi^^ffiOo 

El 2 5 BI2. *#§^li*S2 0^ffiiU?^I^£^^&ft^®&^ 

H "C * & o 
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Hi 1 (i**99^n*jRco**»^TA/=f V fc^-TH"?** (S 1 0 
0 0-S 1 4 0 0) o attflFHg-fc L T v a - h=J - K & X If 

^-fi^HJ: »9^M^ai^<f -7 (EI 1 S 1 0 0 0 ) o 

-CfT^, -o^Hjrzi3tt**-A*Hffi* tT-^ «r«ffiTS (Ell Sll 

,1 <0«f&n Ytf-?**? 3ft*: o ^ ^ y 3 - h n - K 

<7)^60&tfc v > #A/<0^ n > ^ 3 - Ktltaii^^ftft r S> S v 3 

/:L^Iife|fei:o > zj - Kcoaa^ft sfc £ /- ^Tco n > zi - K 
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lloi^T^- £Mt -9 (Ml SI 200) o :^t-fl^7^(fW> 

<n o > - K v X x A it* -*t-^T-(i, T O *I S O n > ^ n - K 

LTio< (EH S 1 3 0 0 ) D Ift^-tJ^tStliNligSt^ii 
JKK&HHBtt«7&*i*<oaS<Dn >{fu- rt**-*-^ 1**11* J: 

s * ffl ^ > tz m & <o - * n m\ ± 

Tsc= (B + (B-l) + (B-2) + 2) xPGxMxTc/Nsc 
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t%*) % *Wi:*-f-«MBfc«i«1-*Cfcrt f T# ^ (Hi .5 1 4 0 0 ) 0 

- K 2 i£«c^-^> <7)ft*B£ (S 2 0 0 0 ) 0 JWT\ ioftft 

(S 2 1 0 0 ) o J£AT\ ^fyyS2 1 0 0^<bS 2 4 0 0 i T'<DW) 
ft* [a > ?a - KH£J tffi^o > ^ 'J tc&n > ^ zi - K T <9 ffl IM «fc IB 
i^Sit (S2200) , «*OffiBBffita«i-& (S 2 3 0 0 ) o 

2 4 0 0 ) o ^-T**ffiBBffl^US ^<iS:jBx.&j»-fri±, c c?) t £ Oi£ 

ffiSrfflii^o/r^'&ti, [2 9 K^-fJ; 7 CSS n > ^ n - K|5]g?rgi} 
S fcfi o >?zd- KtggjELT ( s 2 5 o o) , l&tktf-^mmtk 

**fflKHi£?#*:n > ? =7 - K £ * & »"f * □ > ^3- K 
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^UMCfiS C/:Li v^fil it* - t rt r T- £ & (S 3 0 0 0 ^f>S 3 1 0 0) 0 
::t% n KI*]^lJ;gH&^T (S3200) . ^u>^=i-K 

xv a - Fa- K*ffitfcflF-S- u^u * t tr«tu U -tOffiHtttv'JT 

*ui^> K* -/<*fr n > K* - '<5fc^-fc ;^Sf SS^*:^ S 
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mi i t;^-r x n iz&mju-t^e)^ ^3-s***f-^-tt, B^-^-^-r* 

ixtz Bli coffin t:- ^&£M2*S (S 4 0 0 0j5^S 4 1 0 0) C^LtW 
n K£t£&t& (S 4 2 0 0 ) c ^<^f£, &B<@<OIh)J8& 

(S 4 3 0 0 ) o ^Jti: ») # <b ft tz B ffl O -tr )\,<n )V ^ £-j£m 
lifrt>^> Y fcfO h (S 4 4 0 0 ) o L L h — 

(S4500) o CfLUJ: »K d>^^ - KRUHfi[ffltfcaum*«*0* 

Hi i 2 . ^^mm^2 2 <ntbm m-t 0 m 1 2 ic^-r <t ^ t^-tju 
*i* 0 z ti jl *) s #5£ktm±b 1 2 i-^i- «£ -9 1*> d > ^3 - Kfittafifcai 
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=r- KPfl^^tt^fcHBSUfi^ o H l 3 ^iioT§i^-r^ if^ «0JW 

1r*tL&o n v^a- KEUHfiMUfciBWU HI 3i:^ti7 
fcT^<7>fi|j££ft±£-££ :tttiU, ^FiSMfc* >J -fe ^ h LTStf^ 

if ^fiotv^ft *>u (H i a <pb s i frhcom-^) &b<oiRMy£- ? 

m l 5 i:*ftl§H** 14, l 5 i> «t t/ l 6 coEb^^TS-fo Hi 5 t:^ 
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Jl^^ *5 tf7 jl - v > ^3&<#«1-*|gtCJ3tf &«|»<7)¥:^ffc* 1 

n KH«Bl*|-Cfetf "5 - n KHJKffiffloitttiS' 

««&<*t -9 C i^tl £ e --T% HI 5 T-I±*SWW#« i 5<Oi:-? 

fHfim : n<h^oTv^ 0 mtn^f Lv^^ (m=n=l/2 

<< $ t<Dm$<v2mmt? j i (t+mf^sm) <o«i»<7>2 

KHJB-CmoduloSri: *^a?>, t J: t fc*4 B fir, § 

n - K|S|fl8fiffi1ftajr«iai L *: raJBISffi I;:** L T n > if - 



WO 97/33400 PCT/JP9 7/00657 

22 

n - K<0|S|5E«:1t 7 - fc 0 , ffiitW^I^^^ffiS^ <£ TfmBLtf 

09itLX Lido -t^-C, *»9JM*fl 1 7 TMi, Bl 6 i:St J: ? U n 

»!fi£fflr-ffiH*asi-*iaK3 OT-^^ajt^fiLr. ±M2*§ u&ffiti 

a Tc KffiS : a liUft. Tc (if- 7 7HJH) "f ^ L/:*«HS3 l T- 

(DJ®m$i& (dl 6tli±l/2Tc, ±Tc f^LTv»5) „ -f 

it, nhtifzm&cotummw n - 3 

WT. tt*fi 18-21 K^v*TKBi-&o 4 ±5, HTORWtli, 
[ya-ha-KJ 1 8 - 2 1 l 3 ^ T* 1 JfcifcW-tJ Sr. Tn > 

^3- KJ *±W** 1 8-2 1 *<D r^2i£f&#-^J r*»v a - h 

3 - kj tim^s 1 8 - 2 1 *<n r& 1 tEf*#^§^&&&^&&^*s 

ff 1 ffiftflF*J r^^-"/3- KJ fiW** 1 9, 2 0^^f«Iife 

# 1 **>#N) tT&o -<0£ it** 1 9 KLfctfoT^nv^n- 
K*A«OS (*Wlc-&StL*n>^=j- K<0ft(±N/A> K#ltfc»£ 

;v - y u - Kift^tio 

K (#^# \frt># A) K»J 0 =ST fctt& (0 1 A = 3 ) 0 
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J3Kisv*T\ o y - K# 1 hit (N/A) Ov>-fii3&*«rffli,»^tft^ 
\±? )V-7 m zi- K# 1 £\ n>^3-K# (N/A+l) ^ f> # (2N/ 
A) Ov*-r;h.ri»S:JBv» ^;u- - K# 2 fc. iv^ J;^;d> 

JH-0^/u-:/=i- K"CljSL/:»*»:«St5 0 

2 3AiJ: CfSI 2 3Btli, 7 ju - 7* - K <^3I« * >f < > ^(i n > 
^n- ? LT*il"> s - h 3 - Kfc3HH-4 * ^ > U ^ L < 

fc^Tv*£ 0 - CD i: -9 M;/^*i:L/;l^, JATKJS^a J: -p i 
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